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Improving the Secondary Users' Quality of Service in Cognitive Radio Networks Using
Partial Order Transfer Learning through Unused Channel Allocation

VIJAYAKUMAR K.*, SUMATHY V.

Abstract: Unused channel sensing and allocation in Cognitive Radio Networks (CRN) are streamlined using guard intervals to enhance the Quality of Service (QoS) of
secondary users (SUs). Identifying the guard interval succeeding unused channels is tedious due to multi-interference and asynchronous resource allocations. To address
this problem, the article introduces a Multi-Objective Optimization Scheme (MOOS) using Partial-Order Transfer Learning (POTL). The objectives are defined as interference
minimization, optimal power utilization, and maximum channel allocation. These objectives are satisfied by untying the allocated channels that are close and away from the
guard interval. The guard interval without overlapping channels is identified to reduce the allocation failures by mitigating the asynchronous intervals. The partial order
derivatives are responsible for verifying the asynchronous overlap between the guard and unused channel allocation intervals. From this estimation, the overlapping and
non-overlapping intervals are distinguished to improve the allocation with optimal power utilization. The transfer learning opts for the selection of a precise unused channel
that satisfies maximum QoS objectives during SU response intervals. The proposed optimization scheme improves the channel allocation rate by 10.13%, power utilization
efficiency by 10.5%, and network throughput by 12.03% for the maximum number of secondary user variants considered.
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1 INTRODUCTION

Spectrum sensing and spectrum allocation are the
primary constituents in maximizing the radio frequency
spectrum resource utilization in Cognitive Radio Networks
(CRNSs) [1]. The spectrum may not be used at its full
potential or lead to over-utilization at various sites. Such a
problem has been solved by the CRNs, as it offers a
secondary user to dynamically detect available spectrum
opportunities without interfering with the primary users [2,
3]. CR networks allow easy identification of spectrum
holes as some frequencies may become free at various
instances [4]. The same frequency bands can be shared
uninterruptedly by many users through intelligent
allocation mechanisms. CRNs form an important step in
the sustainability of future wireless communication
systems toward optimal utilization of the available
spectrum [5, 6].

The interference mitigation through optimal spectrum
allocation in CRNs seriously plays a role in quality-of-
service maintenance and reliable communication between
the users [7]. Secondary users share with the primary users,
leading to possible interference across user groups which
may degrade performance in both categories [8].
Frequency bands are assigned optimally to secondary users
according to their needs but with constraints of primary
users. These approaches use techniques that assign
spectrum use based on real-time traffic conditions and
requests from different users [9, 10]. Interference
mitigation can be effective only if it improves user
satisfaction and hence provides strength to the overall
network. With the rising requirements of wireless
communication, there has been an ever-increasing need for
a cooperative model of spectrum sharing [11, 12].

Hybrid machine learning (ML) techniques can be used
to achieve interference mitigation and optimal spectrum
allocation in CRNs. The hybrid takes ML blend models
that will be simulated in dynamic parameter space based
on the state of the networks [13]. Hybrid algorithms pave
the way for better spectrum management algorithms
embedded with smartness and revoking nature to resource

utilization [14]. The contributions of the article are: (i) To
propose a novel multi-objective optimization scheme using
transfer learning and partial order derivatives to improve
the QoS of CR secondary users.

(i) To analyze the proposed scheme's performance
using the metrics: channel interference, channel allocation
rate, channel reusability, power utilization efficiency,
network throughput, and allocation failure.

(iii) To verify the proposed scheme's performance
using a comparative study of the above metrics with the
existing FAMSRSA [21], SVM-RDA [20], and ELSTM-
PRO [22] methods.

The article is organized as follows: Section 2 discusses
the related works proposed by different authors with their
achievements. In Section 3, the proposed MOOS using
transfer learning and partial order derivatives is discussed.
Section 4 briefs the metric-based comparative analysis
followed by the conclusion, limitation, and future scope in
Section 5.

2 BACKGROUND AND LITERATURE SURVEY

Manco et al. [15] investigated spectrum detection in
cognitive radio networks with time-varying channels. The
method entails running a large measurement campaign to
evaluate the performance of a mean-to-square extreme
eigenvalue detector. Bagadi et al. [16] presented a unique
machine-learning approach for intelligent spectrum
management in cognitive radio networks. The technique
combines transfer actor-critic learning and Q-learning
algorithms to improve spectrum efficiency in cognitive
radio access networks. Mondal et al. [17] proposed a
hybrid deep learning-based strategy to improve spectrum
sensing in cognitive radio networks. The proposed
DeepSenseNet model has good prediction accuracy,
precision, and recall. Balakumar et al. [18] proposed
blockchain-based cooperative spectrum sensing for fifth-
generation cognitive radio networks. The method
investigates cooperative non-orthogonal multiple access to
increase spectrum efficiency in these networks. To address
energy constraints in health monitoring applications, Tang
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et al. [19] developed a mathematical model for resource
allocation. The proposed method significantly improves
real-time monitoring in sensor networks by combining
polynomial approximation and quantum particle swarm
optimization. Srivastava et al. [20] improved performance
in clustering cooperative spectrum sensing for cognitive
radio networks using a metaheuristic approach. The hybrid
support vector machine with the Red Deer Algorithm
improves detection probability while reducing error rates.
To address spectrum allocation difficulties in cognitive
radio networks, Gopalan et al. [21] examined techniques
that employ Nash equilibrium and a multiple scheduling
resource selection mechanism. The technology makes use
of a fuzzy ant colony optimization-based algorithm for
effective spectrum sharing. Saranya et al. [22] improved
energy efficiency in cognitive radio networks using a deep
learning-based optimization approach. The approach
makes use of an Enhanced Long Short-Term Memory
model optimized by the Red Panda Optimization
algorithm.

3 PROPOSED MULTI-OBJECTIVE OPTIMIZATION
SCHEME (MOOS) USING PARTIAL-ORDER TRANSFER
LEARNING (POTL)

In a cognitive radio network, two access unused
channels are performed under the base station such as
primary and secondary users. Here, the channel allocation
is based on the free channel detection where it takes place
on the regular time interval. On this basis, the interferences
on the channel must be reduced and for this, MOOS using
partial order transfer learning is proposed. The network
model with the POTL process is illustrated in Fig. 1.

The initial step is to find the spectrum handoffs and
interferences managements and it is equated in the below
equation as follows.

V=Zz(§0+ie)*{(Q'+nc)+<si—py)}+
Bas*zBaS<sc+py)*nC+al*(s0+ie)* (1)

ZQr(l’e—Q')*nc—i-Bas

Spectrum handoffs and interference management are
used to transmit the signal without any latency and
throughput. It works as if PU asks for the particular channel
to perform the task, and then SU surrenders the channel to
PU. If the process is concurrent and pervasive, then low
latency and high throughput are acheived. The finding is
mentioned as V, the secondary and primary user are

symbolized ass.andp,, the interference isi,. The

»
spectrum is represented as.S,, Q' is the quality of

services, and the base station is described as Bas . In this
format, the channel is labelled as n, , the allocation is ¢,

and the channel sensing is s; . The quality is maintained in

the desired manner and provides a better allocation strategy
for primary and secondary processes.

The interference leads to the QoS degradation and it is
sorted out under the transfer learning concept. The PU
performns specrtum avaialbility check, and identifies a free
channel for SU.
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Figure 1 Network model with POTL process

The POTL process clubbed with learning and
derivatives is presented in the above figure. The allocation
interval, channel status, and the tasks are the input for
multiple derivatives ensuring maximum allocation. The
failures in channel allocation are used to update the
previous utilization for careful selection. In the learning
phase, the constant changes in each of the function is
defined based on the available derivatives. This is recurrent
using the states of the learning process. From this spectrum
handoffs and interference management scheme, the
uncertainty analysis is done and it is derived in the below
equation.

*p, =V +
D, (5,41} [(ie+V)*(a,*BaS)]+ )

| SR | (RS @)
(bw+la)*V—a,+H(Q'+SO)*(py+sc)—

vl-+(s0 +DM)—Z

a

Y, =5, +‘(a,2 *Bas)

The analysis is done for the uncertainty that relies on
the unpredictable access to the channel allocation. This
relies on two factors: latency and bandwidth and they are
represented as /, and b,,. The analysis is labelled as Y, , the

unused channel is described as D, , and the interval of time
is symbolized asv; on this basis, the primary and

secondary users are responsible for providing the
allocation-based channel for the users. The interval of time
is taken into consideration and gives a better allocation for
the unused channel. The secondary users possess different
request intervals which after the guard time are prepared
for receiving response. The time required by the SU to
accept its response is defined as its dedicated interval. In a
conventional allocation, the request and response intervals
are separated by a guard interval alone. The transfer
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learning is used for the finding of the uncertainty and
provides a reduction of latency and bandwidth to perform
the allocation and selection phase. Post to this examination
is carried out for the maximization of QoS and it is
discussed and formulated in equation below.

i
P, +s, i

X, = ! *zbw+l”Bas+(so *a; )+
(Q'*ie)*(Du+Na)}*si+(s0+V)*BaS— (3)

D, (nc ) +N, —u,

The examination is done for the QoS and it is described
as X, , the base station is used to evaluate the primary and
secondary users that are used for allocation purposes. The
uncertainty is considered in this case and it is labelled as
N, , where the finding is carried out for the latency and

bandwidth examination, the guard interval is u, . A guard

interval is defined as the time slot between successive
modulation symbols to thwart interference. In particular
multipath interference and shared channel allocations
utilize this guard interval concept to prevent signal
degradation. The base station is used to forward the signal
to the primary user where the secondary user depends on
the allocation interval where the selection is done. The

uncertainty occurring for v; is computed as illustrated in
Fig. 2. The n, detection and its chances are described using

the decisions presented in Fig. 2. The v; allocated by p, is

divided into (a]|vi)Vnc allocated. The allocation for s,

accommodates b,, consuming intervals to ensure
maximum radio resources are allocated fori, less
communication.
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Figure 2 Uncertainty occurrence for v;

The condition b, =s; xv; ensures that V is feasible
for S, intervals under separate intervals. If all the intervals
are utilized by the s, withouti, or the need for guard
intervals, then D, forl, =v, (or)/, <v; is identified.
Such identified D, is influenced bys; to perform s,
communication in the consecutive interval. The/,
condition failure identifies the ¥, chances in any a; e n,.
The b,, condition failure detects the exact ¥, chance for
new s; other than i,. Therefore, the new s; and i, jointly
in the same v; is defined as n, (Fig. 2). The finding is

followed for the unused channel and followed by this
allocation is carried out. From this observation format, the
base station uncertainty is used to indicate the allocation
interval for the channel access. The uncertainty is used to
find the unpredictable channel access where the base
station is used to examine the secondary user

(s.+Bas)*D,. From this examination step, unused

channel allocation is done in the time frame manner and it
is derived below.

D, (ne.a))=uy (b, +1,)%Y° _So+(vi*uy) @

ug €s;

The unused channel allocation is done for the
interference reduction where the bandwidth and latency are

considered for the free channel detection. On this
examination step of unused channel allocation, the base
station is used to indicate the guard interval where the
unpredicting takes place and it is represented as u,; . This

encounters the QoS on the desired time interval on the
spectrum-based signal processing under the primary and
secondary user. From this basis, unpredicting is followed
up on the spectrum-based mechanism and that illustrates

the channel access #n, (al —u, ) —v;, . Thus, establishment is

done regarding the channel-based forwarding among the
primary and secondary users on the observation of guard
interval. The guard interval is computed for throughput
maximization, optimal power utilization, and maximum
channel allocation. These objectives are satisfied by
untying the allocated channels that are close and away from
the guard interval and it is formulated in the following
equation.

X, (ug):(nc+a,)+(s0*Q')+

, 5)
HQ'EVi(Na +al)+HSiS0*(Q +Bas)*al(ud)

The guard intervel is examined and transfer learning is
employed to improve the QoS. The analysis takes place to
address the interference and improve the throughput in the
cognitive radio network. The sensing is carried out for the
finding of the spectrum relatively to enhance the
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throughput. The channel allocation is considered for the
unpredictability of the radio network.

n.(s;)= {(so *al)+ZDu(vi +Bas)}*Na (6)

The channel sensing is done to find the allocation
interval based on the guard interval that has been estimated
accurately. This channel sensing is used to allocate the
primary and secondary user based on the unused channel

allocation on base station Bas + (D, —v;). This phase of
spectrum allocation is carried forward with the transfer
learning concept. The objectives are defined as throughput
maximization, optimal power utilization, and maximum
channel allocation. The assigning of task based on the
channel sensing is equated in the following derivative.

1 iin So (s + ¢ )*¥0 19—,

0 otherwise

(7

nc (al =

The channel allocation is performed by frequently
checking for the free channel in the network. It works on
the "if and otherwise" condition where the "if" condition
states whether the channel is free or not and it is
represented as 0 105 the allocation of tasks is done,

whereas, checking is labelled as ¢, . On performing this

condition basis, the channel allocation proceeded at
frequent intervals. The channel sensing and allocation
processes are illustrated in Fig. 3.
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The independent processes: n, (a;) andn,(s;) are
diagrammatically presented in Fig. 3. Thev, and D,
intervals are required to maximize the S, allocation in
v;V(a; €n,) or (v, +1). If the allocations are successful
then /, minimized b,, utilization becomes feasible. This
allocation does not experience i, until the overlapping
between v, and D, is experienced. To reduce such

overlapping, u, is defined befores; V.S, allocation.

Therefore, the chance of (ug Zvl-) observed requires

X,, VY, using N, experienced. This follows a series of 7,

check, s; fetching, and @, foru, less communication.
Based on the allocations, the 1, identified in high /, that

surpass (ug > v,-) requires a pre-trained partial derivative

process. From this step, the identification of guard interval
succeeding unused channels is tedious due to multi-
interference and asynchronous resource allocations. This is
sorted out by using transfer learning along with the four
parameters.

3.1 Transfer Learning Application

Transfer learning process is implied to identify the
asynchronous overlapping intervals through consecutive
input processing. By using the basic features of the first
task the second task relates to the process and computes
efficiently. The below sections are used under the transfer
learning concept.

3.1.1 Pre-Trained Model

This is the preliminary step in transfer learning that has
more data which has the collection of features and patterns
regarding the task assigned on the cognitive radio network
that indicates the guard interval. The below equation is
used how the pre-trained model works for the assigned
task.

45, (8a)

The analysis is done for the task assigned on the radio
network, the task is represented as k,, the assigning is

labelled as a'. The pre-trained model is symbolized as p,

. From this step, the quality is maintained accurately under
the transfer layer from the initial step and it is described as

T,(0). The guard interval is used to state the allocation

interval for the task assigning which takes place on the
initial layer. This uses the pre-trained model with the
previous processing techniques that give a clear idea of
task computation for further tasks. The transfer learning
model acts as both supervised and unsupervised based on
the context where it is employed. This employment in the
proposed method is unsupervised as it learns from the

previous channel allocations. The n, (4, ) entities such as

s;, user count (for demand), and the interval are used to

update the learning model to decide over the current state
of the decisions. The decisions on pending task-based
sensing and reallocations are made to improve the precise
retention of guard intervals. Therefore, the aforementioned
cumulative entities are used to ensure the learning network
is uptodate to prevent false allocation failures.

3.1.2 Base Model

It refers to the models which have been pre-trained,; it
mainly focuses on the input data and follows the
hierarchical illustration. The below equation formulates
how the pre-trained model works for the input layer and
task assigning with the guard interval.

b (V)=T,(0)+(a (k)*p, )+ (8b)

Tehnicki viesnik 33, 2(2026), 656-665

659



VIJAYAKUMAR K., SUMATHY V.: Improving the Secondary Users' Quality of Service in Cognitive Radio Networks Using Partial Order Transfer Learning through ...

The base model proposed here is to find the input data
as the task where the transfer layer works accordingly on
the unused channel such as it is free. The free channel
allocation is followed up with the uncertainty and
progresses hierarchically.

3.1.3 Transfer Layer

It holds the information of the present task and
previous task with the generic information. This is
performed layer by layer where it holds the information at
the start of the transfer layer which is the initial layer and
it is formulated in the below derivative.

Ty(Y,,):(la+bw)*Har(kt+nc)*ug—so (8c)

The transfer learning is processed in layer-by-layer
order with the information that is the task. Based on the
unused channels, free tasks are assigned with the guard
interval. This is performed on the interval slot and channel-
free basis. On this execution step, the channel sensing is
done with the allocation rate of the task.

3.1.4 Fine-Tuning

With the present task the retraining is carried out under
the layers. This technique uses the pre-training model to
modify the current task with the use of the previous trained
iterations.

Uy =TT8 Nyt )o Ve[ (@ 4k )-v =00 (89)

The fine-tuning is carried out in the above equation,
described as U, , which uses the pre-trained model for the

computation. This relies on the guard interval and
examines the transfer with » number of layers. The four
parameters are used to identfy the asynchronous
overlapping , defined in Eq. (9).

'

AV:nc(si+al)*Zl_ Bas+(so+sc)*p 9

The asynchronous overlapping is computed above and
it is labelled as A, ; here the prediction is followed up and

it is represented as p'. This step illustrates the channel-

based sensing and allocation from the guard interval. The
transfer learning functions are illustrated in Fig. 4. The
transfer learning functions for 4, detection and partial

order extraction are presented in Fig. 4. A partial order
derivative is a multifaced function to satisfy the objectives
defined jointly. In providing solution for one objective, the
other objective variables are assumed as constants to
measure the changes in the current function. The partial
order derivative constants are used for separating
allocation intervals, surpassed by the guard time. If the
separation is successful then the consecutive allocation
without overlap is performed. The inseparable channels
experience an active communication for which guard
intervals are to be separated. Based on the number of
separable derivatives the consecutive guard interval and

channel allocations can be made. This reduces the chances
of allocation failures and improves the communication
efficiency.

The b, (V) relieson Y, (k, ) forany v; under s; and g,

that are equal in between D, . If the allocated u, overlaps

g
D, , thenv; experiences i,. Therefore, this case outwits

both u; and N, as defined in Fig. 2 and Fig. 3 processes.
Thus, the base model relies on u#,; and N, proportion to
define 7, (0). This initialization is the a'=0 (or) '=1Vn
layer satisfying n, (s;) and n, (a,). If these cases are not

balanced, thenU, assignment takes place. This

assignment identified the chances of u; (or) N, provided
of, =1. Again, the parameters n,(q;) andn,(s;) are
induced forc, in the successivea’ for which p, is

updated. Based on the update, the n adjustments for
derivatives are defined; this ensures thati, is confined in

any v; regardless of D, and u, assignment.

N i
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Figure 4 Transfer learning functions illustration

This representation uses the pre-trained model on
transfer learning. The partial order derivative process is
discussed in the following section. The asynchronous
overlap interval identified using the TL process is analyzed
using this derivative function for its least possible
occurrence.

3.2 Partial Order Derivative

The partial order derivatives are allocated based on the
allocated and unallocated channels analytically. A channel
allocation from its initial to final state based on non-
overlapping to shared state is used to define the partial
orders. Therefore, a channel is categorized as completely
free to partially occupied, to occupied (allocated). It
requires a proper wait time to reverse the shared state to
free/idle state. The state of the channel as busy/idle is
decided based on its response and interference. If the
interference is less and the response is high, then a channel
is suitable to be free. Besides, this computation is not fixed
as it relies on the number of SUs, tasks, and overlapping
channels available. The channel must support noise
reduction and admit maximum response intervals. Besides,
as the derivatives cross the precise conditions (allocation)
the derivatives are revisited based on any new channel.
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This is a cyclic process based on different user densities
where allocation and releasing are continuous. It is used to
find the maximum power utilization and
allocation; it is defined as the changes that occur on the
input whereas the remaining is constant. This untying is
performed during the channel sensing and allocation
defined at regular primary user intervals. The following
equation is used for the partial order derivative processing.

a,(sc+ug)*Bas+ck

(N *n,)+A4,

¢:

The partial order derivative is expressed in Eq. (10)
and it is symbolized as ¢, this factor is followed up in the
asynchronous manner of overlapping. Here, checking is
done for the unused free channel and based on this task is
forwarded. Following up this partial order derivative the
channel selection for guard interval is done to improve the

QoS.

nc(S)z(p*ﬁ_*—Av*(a_f'O+Du)_(ie+pr)*Q'

a

The channel selection is done to improve the QoS and
it is represented as S . This uses the partial order derivative
for the examination of unused channel and guard interval
under the transfer learning. The proposed multi-objective
optimization scheme enhances the efficiency of radio
resource allocation and sharing by reducing i, in any v;.
This multi-objective improvement based on problem
constraints is analyzed in the self-parameter discussion
section. Thus, in the first self-parameter analysis, i, under

different constraints is presented in Fig. 5 analysis.
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The constraints in whichi, is analyzed are:

n, (Si):nc (al),nc (sl-)inc (a,),(ug Zvl-),<ug <vl-), and

(4,=1,4,=0). The case is obvious for v;, achievable

throughput, andU, provided maximum b, (V) v p,
matches with 7, (o) and the derivatives. The df, =1 is the
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training validation condition to enhance the i, suppression.
The s,V n, separated by D, are identified to maximize 4,

. Therefore, @' based onU, andy reducesi, inv; and

D, intervals (Fig. 5). Following the above analysis, the

impact of ¥ over power, throughput, and n, (a,) is studied
using Fig. 6 analysis.

In the above Fig. 6, the power efficiency, network
throughput, and n,(a,) analysis for increasingy is

presented. Thei, less allocations increase the power

allocation and utilization efficiency between p, and s, in

any s; interval. The identified i, is suppressed using y
balanced through U, and 4, less n, (g, ). Therefore, the

power utilization is confined to v; and (v; +1) intervals that

are active to achieve high network throughput. Besides the
N, identified D, or s; intervals are substituted with u, to

temporarily present i, . In the final case of n, (q, ), i, fewer

intervals are identified and distinguished to maximize the
throughput and n, (s; ) to reduce N, .

4 PERFORMANCE ASSESSMENT

The proposed scheme is experimentally verified using
MATLAB simulations. A cognitive radio network with
1000 x 500 m? dimensions is considered with 4 Base
stations, 11 p,, and 40 s, . The base station is capable of

covering 500m and p, with a 250m range. The transmit
power from the base station to p, in 55 dBmand p, —s,

transmit power is 40 dBm. The b,, allocated is 2MHy and
the data rate is 1 Mbps; with s, frequency at 2.4 GHz.

Using this experimental setup the metrics of channel
interference, allocation rate, reusability ratio, power
utilization efficiency, network throughput, and allocation
failures are analyzed. These metrics are compared with the
existing FAMSRSA [21], SVM-RDA [20], and ELSTM-
PRO [22] methods discussed before. The SNR (dB) is
varied from —20 to +20 and the s, from 5 to 40 in this

comparative analysis.
4.1 Channel Interference

The channel interference for the proposed work is
observed for the different SNR and SU. This is ensured by
improving the QoS in the end-to-end network that is
initialized from the base station. It is based on the
allocation mechanism where the channel interferences are
addressed and reduced with the use of the transfer learning

concept ( T, (0)+a ) * Zkt *y;. This computation takes
=

place based on prediction with the previous step of
processing. The QoS is benchmarked on this to reduce the
channel interferences on the secondary user. Thus, the
bandwidth and latency are related to the higher prediction
rate for assigning the task to the secondary user (Fig. 7).
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Figure 7 Channel interference

4.2 Channel Allocation

The channel allocation is high concerning the guard
interval where the unused channel sensing is initiated. This
ensures the channel selects and finds the overlapping

(S+nc)*1;[(sc+a,).
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Figure 8 Channel allocation

The base station is responsible for the sensing of
channels with a higher spectrum range. If the utilization
factor increases, then the channel allocation also increases
concerning the regular interval. The guard interval is used
to define the channel selection and from this allocation is
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done accurately for the unused channel on the cognitive
radio network. In this processing step, the channel
allocation is done for the SNR and secondary user on the
unused channel (Fig. 8).

4.3 Channel Reusability

In Fig. 9, the channel reusability comparisons for SNR
and SU variants are presented. It shows a higher value
compared to the previous methods. In this observation, the
prediction and unidentified are followed up for the current
and previous methods and ensure the QoS with a higher
utilization factor.
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Figure 9 Channel reusability

The reusability is done for the channel-based
interference detection where it is evaluated on the guard

interval u,, (s, +n.)—D, . The uncertainty is used to

examine the transfer learning concept on the interval of
time on the free channel. Thus the channel reusability
increases for the secondary user on the allocated channel.

4.4 Power Utilization Efficiency

The power utilization efficiency is found to be for SNR
and SU, exploiting balanced latency and bandwidth on the
guard interval. The throughput ats,. analyses the
interference by sensing the channel and identifies the
uncertainty. The prediction is done with the current and the
previous step of processing and it is observed in the base
station (Bas +s,)* [ [ (b, +S,) - The overlapping is used

la
to define the partial order derivative where the channel free
and used differs whereas, allocation will remain constant

byy
90+ (0'*N,). Thus, the efficient utilization of the
la

power factor is high for s, (Fig. 10).
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Figure 10 Power utilization efficiency
4.5 Network Throughput

The network throughput for the proposed work is high
for SNR and SU. Both the latency and bandwidth are

balanced to improve the network throughput on S,

allocation. This evaluation of network throughput is
observed on the allocated channels which are free and
unused. The free channels are associated with the

spectrum-based computation (SO +04 ) *n,+c¢, —v;. By

computing this throughput, the guard interval works on the
free and unused channels and based on this power
utilization decreases, maximizing the throughput for the
different channels.
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Figure 11 Network throughput

If the QoS is improved, then the throughput also
increases which is directly proportional to each other. In
this case, network throughput is used to define the higher
channel allocation from the selected channel sensing (Fig.
11).

4.6 Allocation Failure

The allocation failure is less (Refer to Fig. 12) on
allocating the guard interval for the active channel sensing.
This examination step relies on the latency and bandwidth

and provides better channel allocation g, (1, + N, )= s .

The computation is used to state the guard interval where
the throughput is used to initialize the transfer layers for
identifying the channel. The task allocation is used to
define the higher throughput with lesser power utilization
among the resources. Based on this examination step, task
allocation failure is reduced in this proposed work and
balances the QoS.

The proposed optimization scheme improves channel
allocation rate by 10.13%, reusability by 16.07%, power
utilization efficiency by 10.5%, and network throughput by
12.03%. This scheme reduces the channel interference by
10.81% and allocation failure by 12.43% for the maximum
SNR.
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Figure 12 Allocation failure

The proposed optimization scheme improves channel
allocation rate by 10.23%, reusability by 14.54%, power
utilization efficiency by 10.44%, and network throughput
by 11.12%. This scheme reduces the channel interference
by 10.14% and allocation failure by 11.6% for the
maximum SU count.

5 SUMMARY

The comparative analysis results are summarized with
the findings in Tabs. 1 and 2 for the SNR and SU variants.

Table 1 Comparative analysis summary for SNR

Metrics FAMSRSA SVM-RDA ELSTM-PRO MOOS-POTL
Channel Interference 0.095 0.059 0.035 0.0292
Channel Allocation Rate / bps 4.064 5.076 6.071 7.133
Channel Reusability / % 17.36 22.37 27.699 37.015
Power Ultilization Efficiency 14.08 15.46 19.17 21.456
Network Throughput / bps/Hz 5.11 7.3 11.84 14.556
Allocation Failure 0.153 0.095 0.0889 0.0543

Table 2 Comparative analysis summary for SU

Metrics FAMSRSA SVM-RDA ELSTM-PRO MOOS-POTL
Channel Interference 0.117 0.097 0.069 0.0511
Channel Allocation Rate / bps 4.183 5.095 5.819 7.0385
Channel Reusability / % 15.43 22.83 28.78 37.421
Power Ultilization Efficiency 13.81 15.66 19.21 21.477
Network Throughput / bps/Hz 4.96 6.73 10.5 14.261
Allocation Failure 0.417 0.304 0.2057 0.1446

5 CONCLUSION

The proposed scheme focused on power efficiency,

This article introduced the multi-objective
optimization scheme using partial order transfer learning to
improve the spectrum allocation features of CR networks.

channel reusability, and interference reduction in the
resource allocation between primary and secondary users.
The learning part validated the allocation interval's
existence close and away from the guard time to reduce the
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overlapping problem. This process is defined with a
maximum QoS defining base model to a validated interval
allocation ensuring maximum requirements on network
throughput and interference are satisfied. As the
asynchronous allocations are detached from the guard
intervals, the base pre-training model is modified with the
last known channel allocation rate. Thus, the proposed
scheme improved the channel allocation rate by 10.23%,
power utilization efficiency by 10.44%, and network
throughput by 11.12% and reduced the channel
interference by 10.14% for the maximum SNR.
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